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Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a flexible print- s 
ed wiring board and a method of manufacturing it. 

BACKGROUND ART 

[0002] Conventionally, flexible printed wiring boards 
are employed in various different fields, and their shapes 
are various. 

[0003] For example, a typical flexible printed wiring 
board for use in driving a liquid crystal panel may be of 
the T-shaped type as shown in Fig. 6. The terminals on 
the BB side are formed with relatively wide wiring pitch 
so that they can pass signals to the IC in a bundled fash- 
ion; on the other hand, the terminals on the AA side are 
formed with comparatively narrow wiring pitch so that 
they can be connected to a miniature semiconductor 
module for drive purposes. 

[0004] When manufacturing flexible printed wiring 
boards of T-shape as in Fig. 6, a plurality of T-shaped 
flexible printed wiring boards per unit area of a laminated 
sheet for flexible printed wiring purposes obtained by 
forming insulating layers on conductive layers are creat- 
ed, and this sheet Is cut to produce the individual wiring 
boards. Specifically, as shown In Fig. 7, T-shaped flexible 
printed wiring boards as shown in Fig. 6 (size: a=160 
mm/b=17 mm/c=30 mm/d=20 mm/e=25 mm/f=1 15 mm) 
are created by the additive or subtractive method, utiliz- 
ing a photolithographic technique or the like in a flexible 
printed wiring laminated sheet 71 of size: length 250 mm, 
width 200 mm. 

[0005] However, when T-shaped flexible printed wiring 
boards 72 were created in a laminated sheet 71 for flex- 
ible printed wiring as shown in Fig. 7, about 58% of the 
laminated sheet 71 for flexible printed wiring was discard- 
ed, presenting an obstacle to a reduction in manufactur- 
ing costs. This problem becomes more severe as the 
height (depth) of irregularities of the external shape of 
the flexible printed wiring board and or its complexity in- 
crease. 

[0006] In view of the above problems of the prior art, 
an object of the present invention is to confer on a flexible 
printed wiring board a structure such that as many as 
possible flexible printed wiring boards can be obtained 
from a laminated sheet for flexible printed wiring of a pre- 
scribed size. 

[0007] US-A-5 873 1 61 discloses methods for making 
Z-axis electrical connectionsin multi-layered circuits, and 
multi-layered circuits made by these methods. Specifi- 
cally, the circuit layer interconnections are made with de- 
formable electrically conducting materials, in the form of 
bumps, that create electrical connections between adja- 
cent circuit layers, thus providing electrical conduction 
along the Z-axis. The deformabilrty of the bumps also 
allows for bump height non-uniformity in creating reliable 



electrical connections. 

DISCLOSURE OF THE INVENTION 

[0008] The present inventors perfected the present i n- 
vention by discovering that (1) when creating flexible 
printed wiring boards In a laminated sheet for flexible 
printed wiring, the amount of laminated sheet discarded 
could be reduced by creating the flexible printed wiring 
boards divided into at least two parts; (2) when producing 
a single flexible printed wiring board by joining at the two 
parts, it Is preferable for connection reliability that bump 
connection is achieved when the front face side of one 
part is connected with the back face side of the other 
part; (3) if bumps are employed that are obtained by form- 
ing holes by chemical etching utilizing a photolithographic 
method In the Insulating layer of the laminated sheet for 
flexible printed wiring, then filling these holes with metal 
plugs by an electrolytic plating method and further grow- 
ing these to metal bumps, it is not necessary to make the 
positional alignment accuracy excessively high when 
forming the holes, thereby making ft possible to Introduce 
the metal bumps with low cost. 
[0009] Specifically, the present invention provides a 
flexible printed wiring board as defined in claim 1 . 
[001 0] Also, the present invention provides a method 
of manufacturing such a flexible printed wiring board as 
defined in claim 5. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Fig. 1 A is a plane view of one example of a flexible 
35 printed wiring board according to the present inven- 
tion and Rg. 1 B is a cross sectional view along x-x 
thereof; 

Rg. 2 is a plane view of a laminated sheet for flexible 
printed wiring in which first and second flexible print- 
40 ed wiring parts employed in the present invention 
are created; 

Rg. 3 is a surface view on the side of the metal bump 
face of a first flexible printed wiring part employed in 
the present invention; 
45 Rgs.4A to 4D are diagrams of the steps of manufac- 
turing a flexible printed wiring board according to the 
present invention; 

Rgs. 5E to 51 are diagrams of the steps of manufac- 
turing a flexible printed wiring board according to the 
so present invention; 

Rg. 6 is a plane view of a prior art flexible printed 
wiring board; and 

Rg. 7 Is a plane view of a laminated sheet for flexible 
printed wiring in which conventional flexible printed 
55 wiring boards have been created. 
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BEST MODE FOR CARRYING OUT THE INVENTION 



[0012] Hereinbelow, an example of a flexible printed 
wiring board according to the present invention is de- 
scribed in detail with reference to the drawings. 
[001 3] Flexible printed wiring board 1 0 of Figs. 1 A and 
1 B t the former being a plane view thereof and the latter 
being a cross section along x-x thereof, has a construc- 
tion wherein first flexible printed wiring part 1 and second 
flexible printed wiring part 2 are stuck together by an ad- 
hesive layer 3 such that metal bump 1a of first flexible 
printed wiring part 1 and connection pad 2a of second 
flexible printed wiring part 2 are electrically connected. 
A reduction in the amount of laminated sheet discarded 
when the flexible printed wiring boards are created in the 
laminated sheet for flexible printed wiring can thus be 
achieved by adopting a construction wherein a flexible 
printed wiring board 10 is obtained by joining at least two 
parts (1,2). 

[0014] For example, when the T-shaped flexible print- 
ed wiring board of Rg. 6 (size: a=1 60 mm/b=1 7 mm/c=30 
mm/d=20 mm/e=25 mm/f=1 1 5 mm) Is divided Into a first 
flexible printed wiring part 1 (size: c'=35 mm/e=25 mm) 
and a second flexible printed wiring part 2 (size: a=1 60 
mm/b=1 7 mm), these being created in a laminated sheet 
1 00 for flexible printed wiring of size length 200 mm and 
width 250 mm as shown In Fig. 2, 1 0 sheets In each case 
can be respectively created; thus, compared with the 
case of Fig. 7 (58.4%), the discard ratio can be very con- 
siderably lowered, to 28.1%. 

[001 5] Also, metal bump 1 a of the first flexible printed 
wiring part 1 in the present invention, as shown in Fig. 
1 B, Is a portion where the tip of a metal plug 6 formed by 
an electrolytic plating method projects from insulating lay- 
er 5 into the interior of hole Aformed by chemical etching 
using a photolithographic method, in the insulating layer 
5 adjacent to conductive layer 4 of first flexible printed 
wiring part 1. In this way, metal bump 1a is capable of 
being formed conveniently and with low cost on the sur- 
face of first flexible printed wiring part 1 . 
[001 6] The second flexible printed wiring part 2 is pro- 
vided with an ordinary connection pad 2a in the portion 
adjacent to metal bump 1 a of the first flexible printed wir- 
ing part 1 , but otherwise comprises the same layer struc- 
ture as a known flexible printed wiring board, such as for 
example conductive layer 4 and insulating layer 5 adja- 
cent thereto. 

[0017] Typically conductive layer 4 Is made of copper 
foil, but it could be formed of another metal, gold, silver, 
aluminum, solder, nickel or the like or alloys of these. 
[001 8] The thickness of conductive layer 4 may be suit- 
ably determined in accordance with the object of use of 
the wiring board. Also, conductive layer 4 may be pat- 
terned In accordance with requirements. 
[001 9] According to the present invention, for insulat- 
ing layer 5, the same construction may be adopted as 
for the insulating layer of a typical flexible printed wiring 
board; preferably, a polyimide layer, which is of excellent 



insulating properties, heat resistance, humidity resist- 
ance and voltage withstanding properties may desirably 
be employed. Use of a polyimide layer obtained by imi- 
dizing a poryamic acid is particularly preferable. This is 
5 because the holes can be precisely and conveniently 
formed prior to the imidizing step by chemical etching. 
[0020] Also, the thickness of Insulating layer 5 can be 
suitably determined in accordance with the object of use 
of the flexible printed wiring board. 
w [0021 ] As adhesive layer 3, an adhesive layer may be 
employed comprising adhesive used in manufacturing 
ordinary flexible printed wiring boards. For example, the 
generally known anisotropic conductive films, thermo- 
plastic polyimides, epoxy resins or the like may be meri- 
ts tioned by way of example. Of these, an insulating ther- 
moplastic polyimide layer, which has excellent affinity 
with Insulating layer 5, insulating properties, heat resist- 
ance, resistance to humidity and voltage withstanding 
properties is preferably employed. 
20 [0022] As metal plug 6 with which hole A is filled and 
as the metal bump 1 a at the tip thereof projecting from 
insulating layer 5, as described above, a metallic sub- 
stance formed by an electrolytic plating method, prefer- 
ably an electrolytic copper plating plug (electrolytic cop- 
25 per plating bump) may be employed. 

[0023] The diameter and height of metal plug 6 and 
the diameter and height of metal bump 1 a can be suitably 
determined In accordance with the object of use of the 
flexible printed wiring board. 
30 [0024] The surface of metal bump 1a of first flexible 
printed wiring part 1 may be suitably formed with a plated 
layer of noble metal such as gold in accordance with re- 
quirements In order to Improve reliability of conduction. 
[0025] The metal bumps la are arranged in a zigzag 
35 fashion as shown in Fig. 3. In this way, the wiring pitch 
can be reduced, and the flexible printed wiring board and 
the electronic equipment that employs this can be re- 
duced in size and weight In this case, the connection 
pads of the second flexible printed wiring part are corre- 
40 spondingly arranged in zigzag fashion. 

[0026] Next, each of the steps of a method of manu- 
facturing a flexible printed wiring board according to the 
present Invention will be described with reference to the 
drawings, taking as an example a case in which thermo- 
45 plastic polyimide film is employed as adhesive layer 3. 



Step (a) 

[0027] First of all, first flexible printed wiring parts 1 
so and second flexible printed wiring parts 2 are created 
(Fig. 4A) in a laminated sheet 1 00 forflexible printed wir- 
ing formed of a conducting layer and an insulating layer 
adjacent thereto, In such a way that as many as possible 
of first flexible printed wiring parts 1 and second flexible 
55 printed wiring parts 2 can be obtained per unit area. First 
flexible printed wiring parts 1 and second flexible printed 
wiring parts 2 may be created in separate laminated 
sheets 1 00 forflexible printed wiring or both may be cre- 
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ated in a single laminated sheet 100 for flexible printed 
wiring. 

[0028] First flexible printed wiring parts 1 are manu- 
factured as follows. 

[0029] The second flexible printed wiring parts 2 may 
be created using known techniques. 

Step (aa) 

[0030] Holes A reaching conductive layer 4 are formed 
by chemical etching utilizing a photolithographic method 
in insulating layer 5 adjacent to conductive layer 4. More 
specifically, an insulating layer precursor layer 7 is 
formed by applying polyamic acid on to conductive layer 
4 and drying (Fig. 4B). A photosensitive resist layer 8 is 
then formed by applying photosensitive resist thereon 
and drying and, In addition, a protective film 9 is laminated 
thereon (Fig. 4C). Patterning of photosensitive resist lay- 
er 8 is then performed by exposure through a photomask 
corresponding to the holes that are to be formed, and 
developing, and chemical etching is then carried out of 
the Insulating layer precursor layer 7, using the patterned 
photosensitive resist layer 8 as an etching mask. After 
completion of etching, imidization is performed by the 
ordinary method, and an insulating layer 5 is formed (Fig. 
4D) having holes A by removal of the photosensitive re- 
sist layer 8 and protective film 9. 
[0031 ] The chemical etching conditions may be suita- 
bly determined in accordance with the material of the 
insulating layer precursor layer 7 and the size etc of holes 
A that are to be formed. 

Step (ab) 

[0032] Next, the metal plugs 6 are formed within holes 
A of insulating layer 5 by an electrolytic plating method 
of conductive layer 4 that are to constitute cathodes and 
these metal plugs 6 are continuously grown by further an 
electrolytic plating method, so that the tips thereof con- 
stitute metal bumps 1a (Fig. 5E) projecting from the sur- 
face of insulating layer 5. When this is done, preferably 
the outside surface 4a of conductive layer 4 is covered 
with masking tape (not shown). 
[0033] The electrolytic plating conditions may be suit- 
ably determined in accordance with the type of plating 
metal and hole diameter, the plug size and the like that 
is to be formed. 

[0034] Also, this masking tape may be removed prior 
to the subsequent plating step (ac) when forming adhe- 
sive layer 3, or, although not shown, may be maintained 
in this condition up to the final step. 

Step (ac) 

[0035] Next, adhesive layer 3 is formed (Fig. 5F) on 
the surface of insulating layer 5 formed with metal bumps 
1a, so as to submerge metal bumps 1a if required. 
[0036] Formation of adhesive layer 3 may be achieved 



for example by applying a thermoplastic polyimide solu- 
tion using a knife coater, then drying. 

Step (ad) 

5 

[0037] Next, chemical etching-back of the surface of 
adhesive layer 3 Is performed so that metal bumps 1a 
have a prescribed height In this way, the first flexible 
printed wiring parts provided with adhesive layer 3 on 
10 their surface are obtained (Fig. 5G). 

[0038] The conditions of chemical etching back of ad- 
hesive layer 3 may be suitably determined in accordance 
with the material of adhesive Iayer3, the material of metal 
bumps 1 a, and the required amount of etch-back etc. For 
is example, if adhesive layer 3 is a thermoplastic polyimide 
layer, an aqueous solution of alkali can be employed as 
etchant. 
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Step (b) 

[0039] Next, the individual parts are divided out (Rg. 
5H) from the laminated sheet for flexible printed wiring 
by cutting out first flexible printed wiring parts 1 and sec- 
ond flexible printed wiring parts 2. 

Step (c) 



[0040] The first flexible printed wiring part 1 and sec- 
ond flexible printed wiring part 2 thus obtained are stuck 
30 together by adhesive layer 3 while establishing connec- 
tion of metal bumps 1a and connection pads 2a. In this 
way, the flexible printed wiring board of Rg. 51 is obtained 
without using anisotropic conductive adhesive film or 
conductive paste. 
35 [0041] A flexible printed wiring board in accordance 
with Figs. 1 A and 1 B is obtained by sticking together first 
flexible printed wiring part 1 and second flexible printed 
wiring part 2 In the condition of Rg. 5E using separately 
provided anisotropic conductive adhesive film or conduc- 
40 t"rve paste. 

[0042] The flexible printed wiring board which is thus 
obtained may be advantageously applied to various 
types of electronic equipment. 

45 EXAMPLES 

[0043] The present invention is described in detail be- 
low with reference to Practical Examples. 

so Example 1 

[0044] A solution of polyamic acid obtained by dissolv- 
ing 1 .01 mol of pyromellltlc acid dlanhydride and 1 .0 mol 
of 4, 4'-dlamlnodlphenyl ether In N-methyl-2-pyrrolldone 
55 as solvent was applied to one face of copper foil of thick- 
ness 1 8 ftm to give a dry thickness of 1 0 pun, then dried. 
[0045] A photosensitive resist (NR-41 (nylon-oli- 
goester based resist), manufactured by Sony Chemical 
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Corporation) was applied on to this polyamic acid layer 
so as to provide a dry thickness of 8 jtm, then dried, and, 
in addition, a further protective film of thickness of 1 2 |tm 
{polyester film, manufactured by Toray Corporation) was 
laminated thereon. 

[0046] The photosensitive resist was patterned into 
flrstflexlble printed wiring parts and second flexible print- 
ed wiring parts, ten in each case, per unit area (200 X 
250 mm), by exposing the photosensitive resist by illu- 
minating with fight of wavelength 365 nm from the side 
of the protective film, using a negative film as photomask, 
and developing. 

[0047] Using the patterned photosensitive resist as 
etching mask, holes were formed in the polyamic acid 
layer constituting the first flexible printed wiring part by 
chemical etching of the polyamic acid layer (etching tem- 
perature 25°C, etching time 1 5 seconds) with an alkaline 
solution. The copper foil was exposed at the bottom of 
the holes, the diameter of the bottom being 50 ^m, and 
the diameter of the holes at the surface of the polyamic 
acid layer being 80 jim 

[0048] Next, an insulating layer was produced by iml- 
dizing the polyamic acid layer in which the holes were 
formed (imidization heating temperature 350°C, imidiza- 
tion heating time 10 minutes). 

[0049] Next, aftercoveringthe outer surface of the cop- 
perfoll with masking tape, electrolytic copperplatlng was 
performed using the copper foil as cathode (copper sul- 
fate plating bath, plating bath temperature 30°C, plating 
current density 15 A/dm 2 , plating time 30 minutes). As a 
result, copper bumps were formed projecting to a height 
of 20 jtm from the surface of the insulating layer of the 
first flexible printed wiring parts. 
[0050] Next, a polyamic acid solution obtained by dis- 
solving 1.01 mol of 3, 4, 3\ 4'-biphenyl-tetracarooxyfic 
acid dianhydride and 1.0 mol of 1, 3-bis(3-aminophe- 
noxy)benzene in N-methy l-2-pyrrolidone solvent was ap- 
plied using a knife coater so as to form a thermoplastic 
polyimide layer (adhesive layer) of dry thickness 20 p.m 
over the entire surface of the insulating layer on the cop- 
per bump side; drying was then performed. 
[0051] Next, chemical etch back (etch back tempera- 
ture 25°C, etch-back time 15 seconds) was performed 
using an aqueous solution of alkali on the surface of the 
adhesive layer such that the exposed heights of the cop- 
per bumps became 10 jum; a thermoplastic polyimide 
lay er was then completed by imidizing the polyamic acid; 
first flexible printed wiring parts and second flexible print- 
ed wiring parts as shown in Fig. 2, were thereby manu- 
factured. 

[0052] The first flexible printed wiring parts and second 
flexible printed wiring parts which were thus obtained 
were respectively released. When the metal bumps of 
the flrstflexlble printed wiring parts were superimposed 
on the connection pads of the second flexible printed 
wiring parts and joined by hot pressu re fixing (joining tem- 
perature 260°C, joining time 10 seconds), it was found 
possible to achieve joints of high adhesive strength and 



reliable conduction. 
INDUSTRIAL APPLICABILITY 

[0053] A flexible printed wiring board according to the 
present invention can be manufactured by utilizing a lam- 
inated sheetforf lexible printed wiring of a prescribed size 
without waste, so it can be manufactured with low cost 
and furthermore has excellent conduction reliability. 

Claims 



1 . A flexible printed wiring board (1 0) comprising 
is a first flexible printed wiring part (1) having metal 
bumps (1a) and 

a second flexible printed wiring part (2) having con- 
nection pads (2a), wherein 
the first flexible printed wiring part (1) comprises a 
20 conductive layer (4) and an insulating layer (5) ad- 
jacent thereto; holes are provided in the insulating 
layer (5) so as to reach the conductive layer (4); metal 
plugs (6) are formed in said holes by an electrolytic 
plating method; and the tips of said metal plugs (6) 
25 constitute the metal bumps (1 a) that project from the 
insulating layer (5), 
characterized In that 

the metal bumps (1a) and the connection pads (2a) 
are connected to each other and, 
30 themetalbumps (1a) of the first flexible printed wiring 
part (1) and the connection pads (2a) of the second 
flexible printed wiring part (2) are arranged in a zig- 
zag fashion. 

35 2. The flexible printed wiring board according to claim 
1 , wherein the insulating layer is a polyimide layer 
and the metal plugs are electrolytic copper plating 
plugs. 

40 3. The flexible printed wiring board according to claim 
2 t wherein the insulating layer is obtained by imidiz- 
ing polyamic acid. 

4. The flexible printed wiring board according to any of 
45 claims 1 to 3. wherein the first flexible printed wiring 
part and the second flexible printed wiring part are 
stuck together by an anisotropic conductive film, 
thermoplastic polyimide, or epoxy resin. 

so 5. A method of manufacturing a flexible printed wiring 
board according to claim 1, comprising: 

(a) a step of creating flrstflexlble printed wiring 
parts (1) and second flexible printed wiring parts 
55 (2) in a laminated sheet (1 00) forflexible printed 

wiring composed of a conductive layer (4) and 
an insulating layer (5) formed adjacent thereto, 
such that as many as possible first flexible print- 
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ed wiring parts and/or second flexible printed 
wiring parts can be obtained per unit area of the 
laminated sheet; 

in which metal bumps (1a) of the first flexible 
printed wiring parts (1) are created in a zigzag 
fashion by forming holes in the insulating layer 
(5) adjacent to the conductive layer (4), so as to 
reach the conductive layer (4), by chemical etch- 
ing using a photolithographic method, then, 
while forming metal plugs (6) in the holes of the 
insulating layer (5) by an electrolytic plating 
method in which the conductive layer (4) is used 
as the cathode, further continuously growing 
these metal plugs (6) by an electrolytic plating 
method so that the tips thereof project from the 
surface of the insulating layer; 

(b) a step of obtaining the first flexible printed 
wiring parts (1) and the second flexible printed 
wiring parts (2)fromthe laminated sheet for flex- 
ible printed wiring by cutting the same; 
characterized In that, 

the metal bumps (1a) of the first flexible printed 
wiring part (1) and connection pads (2a) of the 
second flexible printed wiring part (2) are ar- 
ranged in a zigzag fashion, and the method fur- 
ther comprises 

(c) a step of sticking together the first flexible 
printed wiring parts (1) and the second flexible 
printed wiring parts (2) that have thus been ob- 
tained while ensuring conduction between the 
metal bumps (1 a) of the first flexible printed wir- 
ing parts (1) and the connection pads (2a) of the 
second flexible printed wiring parts (2). 



Patentanspruche 

1. Flexible gedruckte Leiterplatte (10) enthaltend eln 
erstes flexibles gedrucktes Leiterteil (1) mit Metal- 
lerhebungen (1a)und 

ein zweites flexibles gedrucktes Leiterteil (2) mit 
Kontaktflachen (2a), wobei 
das erste flexible gedruckte Leiterteil (1) eine lelten- 
de Schicht (4) und eine daran angrenzende isolie- 
rende Schicht (5) enthalt; LScher sind in der isolie- 
renden Schicht (5) vorgesehen, urn die leitende 
Schicht (4) zu erreichen; in den Lochern sind Metall- 
stecker (6) durch eln elektrolytisches Plattierungs- 
verfahren geblldet; und die Spitzen der Metallstecker 
(6) bilden die aus der isolierenden Schicht (5) her- 
ausragenden Metallerhebungen (1a), gekenn- 
zelchnetdadurch.dass die Metallerhebungen (1 a) 
und die Kontaktflachen (2a) mitelnander verbunden 
sind, und 

die Metallerhebungen (1a) des ersten flexiblen ge- 
druckten Leiterteils (1) und die Kontaktflachen (2a) 
des zweiten flexiblen gedrucklen Leiterteils (2) in ei- 
ner Zickzack-Anordnung angeordnet sind. 
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Flexible gedruckte Leiterplatte nach Anspruch 1 , wo- 
bei die isolierende Schicht eine Potyimidschicht ist 
und die Metal Istecker 
Elektrolytkupferplattierstecker sind. 

Flexible gedruckte Leiterplatte nach Anspruch 2, wo- 
bei die Isolierende Schicht durch Imldierung einer 
Polyamidsaure (polyamic acid) erhalten ist. 

Flexible gedruckte Leiterplatte nach einem der An- 
spruche 1 bis 3, wobei das erste flexible gedruckte 
Leiterteil und das zweite flexible gedruckte Leiterteil 
durch einen anisotropleitenden Film, einthermopla- 
stisches Polyimid oder ein Epoxidharz zusammen- 
geklebtsind. 

Verfahren zurHerstellung einerflexiblen gedruckten 
Leiterplatte nach Anspruch 1 , enthaltend: 

(a) einen Schritt der Erstellung von ersten flexi- 
blen gedruckten Leiterteiien (1) und zweiten fle- 
xiblen gedruckten Leiterteiien (2) in einem laml- 
nierten Sheet (1 00) fur flexible gedruckte Letter, 
zusammengesetzt aus einer leitenden Schicht 
(4) und einer daran angrenzenden isolierenden 
Schicht (5), so dass so viele erste flexible ge- 
druckte Leiterteile (1) und/oder zweite flexible 
gedruckte Leiterteile (2) wle mogllch pro Fla- 
cheneinheit des laminierten Sheets erhalten 
werden konnen; 

in welchem Metallerhebungen (1a) der ersten 
flexiblen gedruckten Leiterteile (1) in einer Zick- 
zack-Anordnung erstellt werden, indem durch 
chemisches Atzen unter Verwendung eines 
photolithographischen Verfahrens, Ldcher in 
der an die leitende Schicht (4) angrenzenden 
isolierenden Schicht (5) gebildet werden, urn die 
leitende Schicht (4) zu erreichen, dann, indem 
durch ein elektrolytisches Plattierungsverfah- 
ren, in dem die leitende Schicht (4) als die Ka- 
thode verwendet wird, in den Lochern der iso- 
lierenden Schicht (5) Metallstecker (6) gebildet 
werden, dlese Metallstecker (6) mlttels elnes 
elektrolytischen Plattierungsverfahrens wetter 
kontinuieriich anwachsen, so dass die Spitzen 
davon von der Oberflache der isolierenden 
Schicht herausragen; 

(b) einen Schritt des Erhaltens der ersten flexi- 
blen gedruckten Leiterteile (1) und der zweiten 
flexiblen gedruckten Leiterteile (2) aus dem la- 
minierten Sheet durch Schneiden des selbigen; 
und dadurch gekennzelchnet, dass 

die Metallerhebungen (1a) des ersten flexiblen 
gedruckten Leiterteils (1) und Kontaktflachen 
(2a) des zweiten flexiblen gedruckten Leiterteils 
(2) in einer Zickzack-Anordnung angeordnet 
sind, und das Verfahren des Weiteren enthaft 

(c) einen Schritt des Zusammenhaltens der so 
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erhaltenen ersten flexiblen gedruckten Leitertei- 
le (1) und der zweiten flexiblen gedruckten Lei- 
terteile (2), wahrend eine Leitung zwischen den 
Metallerhebungen (1a) der ersten flexiblen ge- 
druckten Le'rterteile (1 ) und den Kontaktflachen s 
(2a) der zweiten flexiblen gedruckten Le'rterteile 
(2) slchergestelltlst 



Revendlcations 



10 



1 . Carte a cablage Imprime souple (1 0) comprenant 
une premiere partie de cablage imprime souple (1) 
comportant des bosses metaiiiques (1a) et 
une seconde partie de cablage imprime souple (2) is 
comportant des plages de connexion (2a), dans la- 
quelle 

la premiere partie de cablage imprime souple (1) 
comprend une couche conductrice (4) et une couche 
isolante (5) adjacente a celle-ci p des trous sont pr6- 20 
vus dans la couche isolante (5) de maniere a attein- 
dre lacouche conductrice (4), des flches metalllques 
(6) sont form6es dans lesdits trous par un proced6 
de plaquage electrolytique et les bouts desdites fl- 
ches metaiiiques (6) constituent les bosses metalli- 25 
ques (1a) qui depassent de la couche isolante (5), 
caracterlse en ce que 

les bosses metalllques (1a) et les plages de con- 
nexion (2a) sont connectees les unes aux autres, et 
les bosses metalllques (1 a) de la premiere partie de so 
cablage imprime souple (1) et les plages de con- 
nexion (2a) de la seconde partie de cablage imprime 
souple (2) sont agencees selon une maniere en zig- 
zag. 

35 

2. Carte a cablage imprime souple selon la revendica- 
tion 1 , dans lequel la couche isolante est une couche 
de polylmlde et les flches metalllques sont des flches 
a placage de cuivre electrolytique. 

40 

3. Carte a cablage imprime souple selon la revendica- 
tion 2, dans laquelle la couche isolante est obtenue 
en ajoutant un groupement polylmlde a I'aclde poly- 
amide. 

4. Carte a cablage imprime souple selon Tune quelcon- 
que des revendications 1 a 3, dans laquelle la pre- 
miere partie de cablage Imprime souple et la secon- 
de partie de cablage imprime souple sont collees 
ensemble par un film conducteur anisotrope, un po- so 
ryimide thermoplastique ou une resine epoxy. 

5. Precede de fabrication d'une carte a cablage Impri- 
me souple selon la revendlcatlon 1, comprenant : 
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feuille stratifiee (1 00) pour un cablage imprime 
souple compost d'une couche conductrice (4) 
et d'une couche isolante (5) form6e de maniere 
adjacente acelle-ci, de sorte qu'autant que pos- 
sible des premieres parties de cablage imprime 
souple et/ou des secondes parties de cablage 
imprime souple peuvent 6tre obtenues par sur- 
face eiementaire de la feuille stratifiee, 
dans lequel les bosses metaiiiques (1 a) des pre- 
mieres parties de cablage imprime souple (1) 
sont crepes selon une maniere en zigzag en for- 
mant des trous dans la couche Isolante (5) ad- 
jacente a la couche conductrice (4) de maniere 
a atteindre la couche conductrice (4) par gravu re 
chimique en utilisant un proc6d6 photolithogra- 
phique puis, tout en formant des fiches metaiii- 
ques (6) dans les trous de lacouche Isolante (5) 
par le biais d'un procedS de plaquage electroly- 
tique dans lequel la couche conductrice (4) est 
utilisee en tant que cathode, en faisant en outre 
croitre de maniere continue ces fiches metaiii- 
ques (6) par le blals d'un procSde de plaquage 
electrolytique de sorte que leurs bouts depas- 
sent de la surface de la couche isolante, 

(b) une etape consistant a obtenir les premieres 
parties de cablage imprime souple (1) et les se- 
condes parties de cablage Imprime souple (2) a 
partlr de la feuille stratifiee en vue cfun cablage 
imprime souple en decoupant celle-ci, 

et caracterlse en ce que, 

les bosses metaiiiques (1 a) de la premiere partie 

de cablage imprime souple (1 ) et les plages de 

connexion (2a) de la seconde partie de cablage 

imprime souple (2) sont agencees selon une 

maniere en zigzag, et 

le precede comprend en outre 

(c) une etape consistant a coller ensemble les 
premieres parties de cablage imprime souple (1 ) 
et les secondes parties de c&blage imprime sou- 
ple (2) qui ont 6te ainsi obtenues tout en assu- 
rant une conduction entre les bosses metaiii- 
ques (1a) des premiferes parties de cablage Im- 
prime souple (1 ) et les plages de connexion (2a) 
des secondes parties de cablage imprime sou- 
ple (2). 



(a) une etape de creation des premieres parties 
de cablage imprime souple (1) et des secondes 
parties de cablage imprime souple (2) dans une 
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Fig.lA 
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Fig.3 
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Fig.4A 



Fig.4B 



Fig.4C 



Fig.4D 
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Fig.5E 



Fig.5F 



Fig.5G 



Fig.5H 



Fig.5I 
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Fig.6 
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